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9th Part of Report No. A.A.E.E./866/1

AEROPLANE AND ARIMAENT EXPER hNTAL ESTABLIS1M EIT r,10"
____ BOSCOI3E DGJN

Shackleton Mk.2 ,B.8
(4 Griff'on 57)

Radio Acceptance Trials

A.& A.E.Z. Ref: A-E/411/31/Radio
M,. 0. S. Ref: 39th Joint ifeeting, !,linistry of Supply.
Period of Trials: 31st July, 1952 to 7th November, 1952.

Progress of issue of Report
Report No. Title

4th Part AAEE/866/1 W.126' Handling Trials at a For-ward C.G. Positio
5th - do - WG. 530 Brief Engine & Oil Cooling Trials made

under near ICMN Conditions.
6th - do - WB.833 Handling Trials on the First Production

Aircraft.
7th - do - WB.833 Cockpit Appraisal.
8th - do - WB. 833 Coments on Crev Comfort during Flights

G. 530 of Long Duration.

Summary

Acceptance trials on a Shacklton hk. 2 were required in accordance with
the 39th Joint Meeting, Miidstry of Supply, covering the follovring equipments:-

A.S.V. 16k.13 (with retractable radome)
A.R.I. 5487 (Sono-buoy)

Also included in this report are comments made by a Coastal Ccxmand
Navigator who participated in the trials.

The Radio Compass installation will be cleared by R.A.E. and is therefore
not included in this report.

The foll.7ing equipments are cleared by analogy with those in the
Shackleton 1,k.1 and are covered in that report.

GEE Mk.2 T.1154/1155
Loran Mk.1 -.TR.1920 ('To) "i
I.F.F. 1k.3 G.R. A.1134A (Intercaxmi.)
Rebecca Ydc.4 A.R.,°5388 (i/c Switching)
A.Y.F.

It is considered as a result of these trials, that the Shackleton Mk.2
installations are acceptable for service use, subject to rectification wherever
possible of the criticisms listed in paras. 4.1.1 to 4.1.12, and that the A.R.I.

5487 Aerial polar diagram covers tactical requirements.

This report is issued with the authority of

K- t, ir Commodore,

Commanding A.& A.E.E.
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I. Introduction

_____1.1 Tladio Acceptance Tri:is hqvu been crri;d out on a Shackleton
P&.2 aircraft covering thi folluin,j aqui:p iorto:-

A. .V. 1c. 13 (With rotra table radomeo
A. R. 1. 5487 (Sono Buoyt hou ,4ttions)

1.2 No trials were carried out on the -.odio Comp.ass installation as
it was understood tha.t R.,.E. would jive the noessary clearanoe; or on the
following installations which were clonred by analogy with those in the
Shickleton L1k.i I'nd were covered in the 17th prt of ,L. ,o: -. i.E. Report No.

Loran ..I - T.R. 1920 (Tv-in)
I.F .F. Mk.3 G.R. "4. 113441 (Inter-contr .)

Robecoa Iik.4 4.R.I. 5368 (i/c a,!itching)
4.Y.F.

1.3 Included in this report are coinents made by a Coostol Command

N:.vigator who participated in the trials.

2. O~b ect of Trials

2.1 To clear the Shackleton MA.2 radio inst.ll4tions as detailed in
pnra. 1.1 which differed from those in the 1&.1.

2.? To make reconmendstions for modification, either to the installation
or service equipment as considered nocessary.

3. Reports Issuad

3.1 Already issued:- 3hrckl,.ton M.1: 17th part of A. & A.E.E. Report
No. 866.

3.2 In,;uded in this r,1ort -- . . ). 13 anl' T. I. 5487 only.

3.3 Reports to follow:- Nil.

4. A.R.I. 5729 (A.S.V. _)

4.1 Installation Details

4.1 .1 Scanning Unit T _ with its associated equipment was
mounted in a retraotable rradorae amidships on the underside of the fuselage,
with switching facilities for three different extended positions, i.e.
Ist Search", "2nd Search" and "Attack" (FiZs. 4 to 6).

!+.1.1.1 It was found th-At the safety precautions for
personnel working in the scanner comp3rtment when extended on the ground were
inadequate.

4.1.1.2 If the override switch was operated the radome
traversed towards the position selected by the main selector switch only as
long as the override switch was held, and hydraulic power was available;
thus if the scanner was lowered to "2nd Seerch" position it would only remain
:at this point if no hydroulic p wor wvs .-vilable, or the override Mitch was
held. S3hould hyrraulic power be appliec when the override switch v.s un-

ttended, then the radome would a.utomticlly retract. This was dangerous

to anyone working within the scanner comportnmont.

4.1.1.3 In addition to this danger, it was possible to

select the "attack" position by means of the override switch, on the ground,
and, unless the aircraft was jacked fore and aft there was insufficient
ground clearance to allow the rrdome to extend fully. As there Ws? no noet

CONFOENLU /in .....
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in nornral vrv:Uvn to lower the rnrome below tho "second search" position,
which was allowable when the tnil only *ws jacked, it is sugilested that the
present override switch be deleted, r-nd a two position switch be fitted
under the scanner hatch covers in such a position v s to prevent accidental
operation, preferably with some form of grurtl flap.

4.1.1.4 The operttion of this switch to be as follows:-

(a) Wfhen in "test" roosition, the rndou: to be lowered to "12nd sorch"
position indopendently of the -main selector switch position and
independent also of all interlocks on the undercarriage.

(b) When in "normal" position the radome to be returned to the
retracted position and control of the hydraulic system to be
returned to the amin selector sw-uitch end undercarriage interlocks.

This system would then provide; adequate safety when in the test
position, assuming that the hydroulic action is dead, should the
electrical supply fail.

It is understood that action is being tokIen to overcome this
bad feature. See Form 555 dated 9th October, 1952.

4.1.1.5 It was also found desirable to have a 24 volt
supply available near the scanner hatch for use when servicing the scanner.
A standard inspection socket may possibly be incorporated on the psnel
situated to the rear of the port observttion window; this socket would also
serve as an Aldis lamp supply which again was not ova ilrlble in the T51. II
aircraft.

4.1.1.6 It mny be rxntionm also that during flight trials
in which Coastel Coimnnd participated, no use was found operationally for
the "1st search" position of the sc,%nncr, and it was considered that this
position was unnecessary, (This position vias uaeful only for setting up the
heading marker on the ground).

4.1.1.7 In c:ase of emergency - socond-xy system of raising
the retractable radoiro by the use of emrgency air was provided and it was
not thought necessary for a third system to be incorporated.

4.1.1.8 The cables to the sconner loom have P.V.C. covering
to prevent chafing. This sleeving should pass under the metal cable clamps
to prevent wear at these points. (Fig.3).

4.1.1.9 " strap should be attcched under the central floor
support channel to take the weight of the directive feed and waveguide when

the T/R Unit was removed.

4.1.1.10 In the event of a scanner change it was thought
advisable to provide a scanner frime to ease positioning of the scanner in
the radome.

4.1.1.11 The heavy duty cable from the bulkheAd to the

scanner junction box (Fig.3) shou.! be re-routed to the opposite end of

the clamp on the br-cket tube above the scanner to increase the radius of

the bend to the socket.

4.1.1.12 The bulkhad plugs for the cable loom to the

scanner well wore mounted under the floar to port .nd forvward of the radome,
and could only bc reached by laoering the radome (Fig.7), this bad feature

being one reason why maintenance personnel ray be inside the radom when it
is extended; pare. 4.1.1.2 refers.

4.1.2 The Transmitter-Receiver Type TR. 3523E w/ was positioned
on top and to the rear of the rctrctbla readlme platform (Fig. 8), in a

/sAtisfactory....
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satisfactory position for maintenance. The signal lead need a clip to secure
the plug in its socket to provent it falling off in flight.

4.1.3 The Modulator Unit Type 196 W/I was mounted just forward of
the port radomo hydraulic ram (Fig.9), and was satisfactory for maintenance.

4.1.4 The Servo *m?l:ifier Type .- 3621 was positioned just aft and
to port of the radonm hydr-'rlic rqm (Fig.9). The cables to this amplifier
were pulling the unit to one side; more ploy in the cable form should be
provided to prevent this. The equiflex mountings .re either of insufficient
weight capecity or have fatf"~gued.

4.1.5 The Indicator Type 211 was mounted on its tray in the centre
of the A.S.V. Operator's table (Fig.10), in a good operating position. The
screen edge lighting on the Indicator tested hcd recently been modified by
the Contrr-ctor, but as can be seen in Fig. 17, was still unsatisfactory.
Providing the indicator was thoroughly dry internally, no misting of the tube
screen was experienced.

4.1.6 Amplifier Type A. 3644 was fitted on the port side of the
A.S.V. Operator's table (Fig.10), and was satisfactorily positioned for
servicing.

4.1.7 The Oscillator Unit Type 231 was mounted under the A.S.V.
Operator's table on the port side (Fig.1O), and was satisfactory for operation.

4.1.8 The Power Unit T3ype 567 W/W vaas mounted immediately behind
the port radome hydraulic ratii (Fig. 9). The equiflex mountings ore again
either of insufficient weight capacity or have fatigued.

4.1.9 The A.C. .nd D.C. mwitches were mounted on the A.S.V.
Operator' s switch panel (Fig. 10), -ad were satisfactory for operation.

4.1.10 The two Invertrr.- Typ. )+B and their associated V.O..'s
were mounted on the port side of thj grly floor (Fig.12), -.nd were satis-
factory for naintenanco.

4,1 . ii Junction .ox 1Type 3!O wos aounted on the port fuselage
wall near the floor under the A.S.V. Operator's to-ble (Fig.13), and was
satisfactory for mainternance.

4.2 Object of Trials

4.2.1 To assess the perfertancu of the equipment with the scanner
mounted in a retractable radom- in a new position aft of the bomb doors, and
with all accepted Coastal Comand modification:. fitted to the equipment.

4.2.2 To determine whether any shielding exists from either the
aircraft fuselage or bomb doors, when looking forward.

4.3 Procedure for Trials

4.3.1 To obtain the maxrnimn ranges on various sizes of target,
the aircraft was flown over the sea at heights between 500 and 2,000 ft.,
the size of the target being estimated on making visual contact.

4.3.2 Range checks were also made on a submarine, fully surfaced,
and with conning tower only showing; photographs of the responses are shown
in Figs. 19 and 20.

4.3.3 To ascertain whether any blanking existed when looking
forward through the bomb doors, a nuber of runs were made tracking a target
dead ahead, noting the accuracy of the track by visual plotting.

/4-3T4/....
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4. 3.4 To determine whether any shielding. from the aircraft
fuselage was present, two runs were madu on to targets with the aircrsft

attacking in a shallow dive, the first run at 50 and the second at 100.

4.3.5 To assess the efficiency of the radonm and scanner

stabilisation, flights were made at 300 knots observing a coast line pattern
all the time on the C.R.T.

4.3.6 To determine the -accuraoy of the heading marker using the
present method of jacking up the tail for setting up, 3 radar bearing was

token on the Needles, Isle of Wight, and cross checked by taking a Gee fix

and computing the bearing on a map.

4.4 Results

4.4.1 Rfanre Test. With the aircraft flying over the sea at

heights varying between 500 feet And 2,000 feet the following ranges on

targets were obtained, and were considered satisf ctory.

Height of Range
Torget Aircraft

Liner, 10,000 tons 1,000 ft. 45 N. M.
Destroyer 500 ft. 30 N.I.
Tanker 3,000 tons 1,000 ft. 35 N.M.
Aircr-aft Carrier 500 ft. 45 IT. 1.
Tug, 200 tons 500 ft. 22 N..
Submarine, Surfaced 50' ).t. 20 PJ.V. Sea State I
Submarine, Conning
Tower only. 500 1"t 8 NJ,% Soa State I

Weth er Ship 2,000 ft. (50 N."n. Intermittent
(30 N.h. Continuous

Fishing Marker Buoys 500 ft. 5 N.m.
Coastlinzs 2, CoCC ft.
High C-round 2,000 i ft, 140 T.M. Intermittent

4.4.2 The all round cover ;aa extrrily good on both "2nd Search"
and "Attack" positions of the scainer, exoupt when ban king when considerable

blanking from the "-wings w'-.s noticed, Oaing to bt:d cut off experienced on

the "1st Search" position with the scannur tilt at -1o, it did not seem to

have any useful operationrl Ppplication, but w-s usaful for setting up the

heading marker on the 7round.

4.4.3 Flights were made tracking a ship target, with the aircraft

in a shallow dive from 1,500 ft. to 500 ft, scanner tilt at - j0, the small

amount of bomb door shadow did not prevent tracking - target right to the

point of attack. Interference to the picture was present ue to the bomb

doors but tracking accuracy w.)s not impaired. Photographs of the C.R.T.

picture were taken and are shown in Figs. 16, 17 and 18.

4.4.5 During the sc-nner stabilisation tests it ws noticed on

the first flight that after banking at about 200 the scanner was slow in

recovering. After alteration to the feedback control settings in Amplifier

A. 3621, subsequent flights showed the recovery time to be much improved.

The pre-set feedback controls in Amplifier A. 3621 are mounted inside the

pressurised unit, and for ease of servicing and adjustment, it would be

,mch more satisfactory if they were mounted on the front panel so that

adjustments can be made without first h!1ving to romove the unit from its

pressure case.

4.4.6 Throughout the tests on this equipment the radome was
altered in position some- 120 times, and no trouble was experienced either

mechanically or electrically due to cables fracturing or bing ohaffed 
at

/the.....
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the flexible point of entry to the radome. At one time it wos thou ht
that the radome which was set in the "Attack" position did not retract when

__W the undercorringe was selected "Down", but after further tests it was found
that, due to the additional load on the hydraulic system, the underoarriage
did not start coming down until 45 seconds after the radome had started to
retract.

4.4.7 During the high speed flights, i.e. 300 knots, the vibro.tion
experienced on the scanner assembly was very slight and it was not considered
necessary to make any special tests.

4.4.8 To line up the heading marker the aircraft tqil wos jacked
up and the radom lowered to 'Ist Seorch" position. A field strength meter
was then taken to a point in front of the aircraft and lined up with the
bomb door centre line. The scanner was then adjusted for maximum signal on
the field strength meter, and the heading marker set to the scanner heading.
This method of setting up wes quite satisfactory and proved quite accurate
when checked by a bearing obtained on a landmark after taking a Gee fix.

4.4.9 A general aircraft assessmant flight was mqdc to Gibraltar,
and the A.S.V. equipment was run continuously for 14 hours on the outward
run and 8 hours on the return run, no unserviceability was experienced and
the performance was considered very satisfactory by the Coastal Command
Operator who took part in this flight.

4.4.10 The R.- . . installation in the Radome to prevent reflections
off the fuselage when testing on the ground, was quite satisfactory. No
change in crystal current or magnetron current was noticed at any point
through the full 3600 rotation of the scanner. It is understood that
modifications are in hand to improve the uethod of fixing the R.AI.M. to the
radome frainework (Form- 555 dated 9.10.52).

4.4.11 No assessment of the usefulness of the T.S.X.634 and Neon
W.ttmeter for overall perform2Lnce measurOr.nts in the aircraft w-s aide owing
to the test set not being aviil able.

4.4.12 After some 64 hours ftlyin7 including the trip to Gibraltar,
and most of this flying time being at l. altitudes over the sea, including
many flights in heavy rain, no damage wa.s caused to the radome due to rain
erosion.

4.4.12 Photographs were to/ken of the Indicator Cathode Ray Tube
to illustrate effects due to bomb door shadowing, submarine response and
with the scanner in its different poositions. They are shown in the following
order :-

Fig. 16 Subject:- Showing bomb door shadow

Aircraft Course 0900

Altitude 1,000 feet.
Range Scale 10 miles
Tilt Setting -10
Scanner Position Attack

Fig. 17 Subject:- Contact within bomb door shadow

Aircraft course 2700
Altitude 500 feet
Renge Scale 10 miles
Range on Target 6 miles
Target Ship
Tilt Setting -1o

Scanner Position 2nd Seearch

/Fig. 18.....
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___ Fig. 18 Subject:- Bomb door shadow but contacts not hidden

Aircraft Course 2700
Altitude 500 feet
Range Scale 1*0 miles
Range on Target 5 and 7 miles
Target Ship contacts
Tilt Setting -Io
Scanner Position 2na Scaroh

Fig. 19 Subject:- Submtrino Response

Aircraft Course 0720
Altitude 500 feet
Range Scale 20 miles
Range on Target 7 miles
Target Surfocd submnrine
Tilt setting -1 0

Scanner Position attack

Fig. 20 Subject:- Submarine Response

Aircraft Course 0800
Altitude 500 feet
Range Sc.le 10 miles
Range on Target 3 miles
Target Submarine Conning Tover only
Tilt Setting -10
Scanner Position - 2nd 3earch

Fig. 21 Subject:- C-ener2l refinition I.0.Y. and the Solent

Aircraft Course 0600
Altitude 1, 500 feet
Range Scale - 10 miles
Tilt Setting -10
Scanner Po)sition ttack

Fig. 22 Subject:- -ax. .Zangc over land .:ith scanner in Ist Search

Aircraft Course 2200
Altitude 1,200 feet
Range Scrle 10 nLiles
Tilt Setting -1o

Scanner Position I st Search

Figs. 23 Subject:- West Sector Scan with and without range rings
and 24

Aircraft Course 250'
Altitude 1,000 feet
Range Scale 20 miles
Range on target 16 miles
Scanner Tilt .10
Scanner Position 2nd Search

4.5 Remarks

4.5.1 The performance of the equipment is satisfactory and the
layout of the install3tion acceptable subject to the bad features outlined
in paras. 4.1.1 to 4.1.12 being rectified wherever possible.

5. LR,I.5487 (3onobuoy)

5.1 Installation Details for Stations 1. 2 and 3 (numbered fore to aft)

/5.1.1......
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5.1.1 Receiver Type 1933 and power unit Type 759 at station I
were mounted at the forward end of the equipment r.ck (Fig. 15), and at
station 2 mid-way along the equipment rack 15), for station 3 they
were mounted at the aft end of tle equipment rack (Fig. 14), all positions
being satisfactory for maintenance and operation.

5.1.2 Indiontor Type I for station I was positioned at the
forward end of the Navigation table (Fig. 15) and for station 2 mid-way along
the Navigation table (Fig. "15), for stntion 3 the Indicator was positioned
at the aft end of the Navigation table (Fig. 15), all being suitably positioned
for operation and maintenance.

5.1.3 The Control Units Type 391 for each station were positioned
immediately underneath the respective indicator units (Fig. 'I4 and 15), and
were satisfactory for maintenance and operation.

5.1.4 The Junction Boxes Type 151 were fitted on the equipment
racking immediately above evch Indicator Unit (Figs. 1. and 15), 4ll in
satisfactory positions for servicing.

5.2 Equipment common to all Stations

5.2.1 Amplifier Unit Type X. 1150 was mounted at the aft end of
the equipment racking (Fig. 15) in a satisfactory position for operation and
maintenafice.

5.2.2 Distribution Box Type 34 was fitted behind the port panelling
at the Nvigrtor's position.

5.2.3 The aerial was mounted 3 feet 6 inches aft of the Astrs-dome
and I foot 2 inches starboard of the aircraft centre line (Fig. 2).

5.3 Object of Tritls

5.3.1 To determin e thu polar diagram of the aerial when flying
straight and level, and also under conditions of orbit with the aircraft banking
up to 200, and parformonce tests of the 3irborne equipment, using a representative
directional seno-buoy for range mensu-ements.

5.4 Procedure for Trials

(a) Polar Dio! rams

5.4.1 To obtain the polar diaram of the aerial with the aircraft
flying straight and level at an altitude of 1,400 feet above sea level, a
clover leaf pattern was carried out over a pin-point 24 nautical miles from
the ground transmitter which vas situated at Cove, Nr. Fzrnborough, Hants.
Recordings of signal strength were taken off an "S" meter fitted in the aircr-ft.

5.4.2 To determine the polar diagram of the arial with the
aircraft banking at 200, one turn to port and one to starboard were carried
out, using the some pin point and procedure outlined in pacr. 5.4 .1.

(b) Range Test

5.4.3 To check the performance of the equipment, a representative
directional buoy was dropped into the sea off Lyme Regis end the aircraft
carried out a series of runs at different heights, recording carrier strength
in Db's above ao known reference level of 1 , v.

5.5 Results

5.5.1 The aerial polar diagram with the aircraft flying straight
and level is shown in Fig. 25. The head and tail aspects are satisfactory;

a drop of 7 Db's is apparent on both port and stnrboard aft aspects, this

a/represent 
......
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a drop in range from 9 to. 6 miles as shon in Fig. 27.

5.5.2 The polar diagrzus for the port and starboard 20o bank
turns are shown superimposed in Fig. 26. The decrease in signal strength
on a number of bearings on the diagram indicate that a reduction in range

from 9 to 6 miles can be expected at those points.

5.5.3 The range runs were carried out with the aircraft flying
at 500 and 1,000 feet above sea level, using an average performance direct-
ional buoy for providing the carrier for recording purposes; the results of
these tests ore shown in Fig. 27.

5.6 Remarks

5.6.1 The instllation and layout is satisfactory.

5.6.2 The aerial polar diagrams on the head and tAil aspects are
satisfactory, a reduction in range can be expected at a number of points on
the port and starboard bcms as shown in Figs 25 and 26.

6. Inter-equipment interference

6.1 Only slight interference wits "iice on the L-R.I. 5487 Indicators,
when the T. 1154/R.1155 and T.R. 1934/34 were transmitting, this did not
affect the operational efficiency of the installation. Strong V.H.F. break-
through was present on the audio channcl of the A.R.I. 5487 over the full
V.H.F. frequency range.

6.2 No interference A.S.V. if' .< 'I '487 was noticed throughout
the trials.

6.3 The iater-conmunication systemi .- :- satisfactory. No interference
was experienced when all radio services .:e;e operating.

7. Conclusions

7.1 A.S.V, 13. The performance nan n . yout of this installation is
considered satisfactory and is ,)cceptable for service use providing the

bad features outlined in paras. 4.ii to 4,1.12 zre investigated and

rectified wherever possible.

7.2 A.R.I. 5487. The aerivl polar dicapm is not considered entirely

satisfactory but imny fulfil operational requirements. The layout of the

installation for maintenance is considered satisfactory. Severe interference
.from the V.H.F. is present on the audio channel. This installation is

suitable for Service use providing the above limitations are made known and
accepted.
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